THE fluid mosaic model of the plasma membrane proposed by Singer and Nicolson (1972) is compatible with the translateral mobility of cell-surface receptors. Among such processes, capping of antigens by means of cross-linking antibodies has received particular attention.
Capping is a complex phenomenon, involving many factors such as the concentration of the multivalent ligand, temperature, metabolic energy, cytoplasmic contractile elements and fluidity of membrane lipids (Nicolson, 1976a, b) . The capping of surface antigens on GRS/A (GR) mouse thymocytes and thymusderived leukaemia (GRSL) cells as a function of specific ligand concentration and temperature has been described previously (Hilgers et al., 1975a) . In the present investigation, we observed a relationship between capping ability and microviscosity of membrane lipids of these cells, as measured by the fluorescence polarization technique using the fluorophore 1,6-diphenyl-1,3,5,-hexatriene(DPH) as a probe. In this model, the decrease in membrane microviscosity which occurs on transplantation of primary leukaemia (GRSL) cells in ascitic form leads not to an increase, but to a decrease in lateral mobility of cell-surface antigens, both viral and normal, under cross-linking conditions. A possible reason for the drop in membrane microviscosity occurring on serial transplantation of primary GRSL cells into intact GR mice came from similar experiments carried out in irradiated mice.
MATERIALS AND METHODS
Mice and cells.-The mice were from the breeding colony of the Netherlands Cancer Institute (for origin and genetic marker patterns, see Staats (1976) ). The GR strain is a high-mammary-cancer strain, due to the presence of the Mtv-2 locus (Hilgers and Bentvelzen, 1978) are the fluorescence intensities of the emitted fluorescent light parallel and perpendicular to the plane of polarization of the excited beam respectively, the fluorescence polarization (P) w-as determined, w%here p_ III-I III + I1 High P values represent low lipid fluidity, and low P values represent high lipid fluidity. The accuracy of the P measurements is about 0 005. The degree of P of DPH-labelled cell populations was determined at 25°C immediately after labelling Inbar, Shinitzky, and Sachs, 1974) with the Elscint Microviscosimeter, Model MV-I (Elscint Ltd., Haifa, Israel). The degree of P of individual cells in a given cell population was assayed with the Elscint Single Cell Microviscosimeter (Inbar, 1976) .
For a detailed description of these two tests, as applied by our group, see Van Blitterswvijk et al. (1977) .
Antisera.-Rabbit anti-MTV serum was prepared against density-purified B particles (mammary-tumour virus) from mouse mammary tumours, by 4 or more 1-3-monthly injections in rabbits. Before injection, virions were treated with ether for disruption and emulsified in Freund's adjuvant. The antiserum was a gift from Dr Ph. C. Hageman of this Institute, and has been described in detail (Hilgers et al., 1975b) . The cell-surface antigen detected with the antiserum on GRSL cells is called MLr. C57BL/6 strain anti-C57BL/6. GIxm thymocytes Aas prepared by 6 or more weekly i.p. injections of thymocytes. The strain distribution of the GIX antigen detectable with this antiserum corresponds to that previously described (Stockert, Old and Boyse, 1971 with EBSS and kept on ice. 100 )ul aliquots of 2 x 107 cells/ml wNere mixed with 100 Iu of the appropriate antiserum dilution and incubated for 1 h at 0°C. Cells were centrifuged and washed x 2 with EBSS, and 100 Iu of the cell suspension was mixed with 100 pi of the appropriate dilution of one of two fluorescein isothiocyanate (FITC)-conjugated antiglobulin sera (goat anti-rabbit immunoglobulin, GAR/FITC, for the anti-MLr serumn and swine anti-mouse immunoglobulin, SWAM/FITC, for the other 4 sera). After a second incubation for 1 h at 0°C, cells were centrifuged and washed x 2-3 with EBSS. A small drop of the cell suspension was placed on a microscope slide and spread out with a coverslip. To observe redistribution of the cell-surface antigens, the slides were allowed to reach room temperature for about 30 min. This procedure leads to optimal capping (Hilgers et al., 1975a) . GAR/FITC and SWVAM/ FITC were purchased from Nordic Laboratories (Tilburg, The Netherlands). Both conjugates reacted with gammaglobulins only, and contained about 2-3 mg protein/ml of specific lgG antibodies. The cells were examined with a Zeiss Fluorescence Microscope as described by Hilgers et al. (1975a) . Cells were considered to show capping when antigenassociated FITC conjugate was redistributed into patches which occupied less than 50%0 of the cell surface and were asymmetrically distributed around the cell.
RESULTS
Membrane fluidity of primary and transplanted GRSL cells
The Table lists , in a condensed form, the P values measured at 25°C for various primary GRSLs and i.p. transplanted ascitic cell lines derived therefrom. The primary leukaemia cells and very early transplant generations (<3) show significantly higher P values than do the later passages. This phenomenon is illustrated in Fig. 1 for individual cells of the GRSLl 6 cell line as compared with thymocytes. Individual cells of a given population exhibit marked differences in membrane fluidity which are not caused by their position in the cell-cycle (Tulp and Bont, 1975; Tulp et al., 1977 Fig. 4 , using the GRSL18 line. It is shown that the P 000 0 000 00 000 00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 00000000 tyoye 000000000 *tyoye 000000000 0 000000000 * 000000000 * 000000000 0 000000000 0 000000000 * 00000000000 00000000000 00000000000 00000000000e 0000000000000 00000000000000 00000000000 @..0 00000000000 @@@. oooooo oo*o @00. (Barenholz, Moore and Wagner, 1976) and lipid liposomes Van Blitterswijk et al., 1977; Barenholz et al., 1976; Collard et al., 1977) . The degree of fluorescence polarization of DPH is related to the microviscosity of the lipid domain in which the probe is embedded, by the Perrin equation, as modified for rotational depolarization of a non-spherical fluorophore (Shinitzky et al., 1971) . High P values represent low lipid fluidity (i.e. high microviscosity) and vice versa.
As regards the significance of P values determined in intact cells, it was previously demonstrated for various cell systems, including the present one, that the method monitors lipids only. The difference in P values between intact thymocytes (P = 0270) and transplanted (late-passage) GRSL ascitic cells (P_ 0 208) was also exhibited by the corresponding isolated plasma membranes (P = 0-325 and 0 261, respectively) although the absolute values were lower for intact cells (Van Blitterswijk et al., 1977 (Collard et al., 1977) . In these cell systems the difference in P values between intact cells and purified plasma membranes appeared to be predominantly due to probe signals stemming from the intracellular membranes of intact cells, into which DPH is apparently capable of rapid penetration (Van Blitterswijk et al., 1977) . However, it follows that differences in P values between whole cells of a comparative system reflect differences in cell-surface membrane fluidity. The P value of a cell population, as listed in the Table, represents a mean value, while individual cells of that population may show a rather wide variation (Fig. 1) . This may be the reason why a relation is demonstrable between mean P value and the percentage of capped cells (Fig. 2) if only the more rigid cells in the population are capable of capping. In addition, variation in concentration of antigen on the surface of individual cells could be involved. Although antigenic modulation in vivo leading to a release of MLr antigen-antibody complexes from the cell surface (Calafat et al., 1976) the characteristics of their normal homologues, the thymocytes. The mechanism by which membrane rigidity favours capping of surface proteins remains to be established. An attractive possibility is the "squeezing out" of the membrane matrix of protein or protein-lipid complex, leading to a more peripheral position (Shinitzky and Inbar, 1976; Borochov and Shinitzky, 1976) . However, the mechanism of capping is complex and it cannot be excluded that the observed correlation is an indirect rather than a direct one.
Since separate GRSL cells show individually different fluidities, a cell population with a different mean fluidity may emerge in vivo if a host selection mechanism existed that was somehow geared to a cell-surface property related to membrane fluidity. It is suggested from the results illustrated in Fig. 4 that the host immune response could be such a mechanism. Three recent findings support the existence of an immune response in GRSL-bearing GR mice. First antigen-antibody complexes are present in the ascitic fluid . Second, humoral immunity to mammary-tumour virus, as measured by the sensitive radioimmunoprecipitation test (Ihle, Arthur and Fine, 1976) develops within 4 days after transplantation of GRSL cells into GR mice (Arthur, Hilgers and Fine, unpublished and Hilgers, unpublished) . If the host immune response causes the shift towards a more fluid cell population on transplantation, it apparently does so by eliminating the more rigid cells. Immune sensitivity and membrane rigidity might be related through the squeezing out of antigen in rigid lipid domains as mentioned above, leading to a greater antigenic expression or to an increased immunological reaction (Humphries and McConnell, 1975 
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